This research analysis and optimizes the main wind horizontal turbine blade parameters for high-performance altitude with variable pitch blade angle for different blade cross-section unsymmetrical airfoil NACA 4412 and unsymmetrical airfoil supercritical Eppler 417. For deep specification, some wind horizontal turbine parameters kept constant through the proses method to integrate the highest behavior of windmill turbine power coefficient. The procedure analysis with FORTRAN.90 code ,then compare with German code and then optimized using Schmitz and Betz method for blade chord and lift to drag for blade pitch angle. From theoretical results discussion, important conclusions figured; also a recommendation for further work was suggested. Best optimization methods were Schmitz chord optimization and Lift/Drag twist optimization which increases the Cp 10.3% for Eppler 4417 and 9.5% for NACA 4412.All results were tabulated and plotted for all optimization results
Mathematical Analysis
The analysis is used for blade element and momentum theory. Momentum theory refers to the forces at the blade based on the conservation of angular and linear momentum. Blade element theory refers to an analysis of forces at a blade section. The results of this approximation can be combined into blade element momentum (BEM) theory. This theory can be used to calculate the extract power from the wind [1] .
1.1Momentum theory
By considering conservations of momentum, forces which are the rate of change of momentum the forces on a wind turbine blade and flow conditions at the blades can be derived. The axial and angular induction factors are assumed to be functions of the radius, r. The conservation of linear momentum to the control volume of radius I and thickness dr is an expression for the differential contribution to the thrust [2] :
And the differential torque, Q, is:
Equations (1) and (2), are defined the thrust and torque on an annular section of the rotor. [3] .
Blade Element Theory
The function of lift and drag coefficients as wall as the angle of attack are expression to the forces on the blades of a wind turbine. As illustrated in Figure (1) , for this analysis, the blade is assumed to be separated into N elements. Where the following assumptions are made:
*there is no interaction between elements *the forces on the blades are determined by the lift and drag property of the airfoil shape of the blades [4] In analyzing the forces on the blade section, it must note that the lift is perpendicular and drag forces is parallel to the relative wind. The relative wind is the vector resulted from the wind velocity vector at the rotor, U (1-a), and the wind velocity due to rotation of the blade. This rotational component is the vector sum of the blade section velocity, Qr, and the induced angular velocity at the blades from angular momentum, /2 [5] .
The overall flow situation is shown in Figure ( 2) and the relationships of the various forces, angles, and a velocity at the blade looking down from the blade tip, are shown in Figure ( 
For the definition of variables [6] Note also that, here, and the blade twist angle, is defined relative to the blade tip (it could be defined otherwise). Therefore:
From the figure, it can determine the relationships below: [1] If the rotor has B blades, the total normal force on the section at distance r, from the center is
The differential torque due to the tangential force operating at a distance r, from the center is given by
Note that the effect of drag is to decrease torque and power, but to increase the thrust loading.
Blade Shape for Ideal Rotor (without Wake):
To design tip speed ratio, the required number of blades, B, the diameter of D or radius of R, and an airfoil with known lift and drag coefficients as need to be chosen. Angle of attack (and, thus, a lift coefficient at which the airfoil operates) is also chosen. This angle of attack should be selected where CL\CD, is maximum in order to most closely approximate the assumption that [7] Cd = 0. These choices allow the chord and twist distribution of a blade that would provide Betz limit power production to be determined. With the assumption a = 1/3, thus
And from blade element theory (Equation (12), with cd=0)
A third equation, Equation (7), be used to express in terms of other known variables:
BEM theory or strip theory refers to the determination of wind turbine blade performance by combining the equations of momentum theory and blade element theory. In this case, equating Equations (15) and (16) and using Equation (17), yields [8] :
A fourth equation, Equation (6) , which relates a, a' and q based on geometrical considerations, can be used to solve the blade shape. Equation (6) , with a' = 0 and = 1/3
Rearranging, and noting that = ( )one can determined the angle of the relative wind and the chord of the blade for each section of the ideal rotor:
The relative velocity can be expressed as a function of the free stream wind using Equation (7) . Thus, Equations (12) and (14) from blade element theory can be expressed as:
Where ′ is the local solidity, defined by?
Blade Element Momentum Theory
In the calculation of induction factors, a and a', accepted practice is to set equal to zero. For airfoils with low drag coefficients, this simplification introduces negligible errors. So, when the torque equations from momentum and blade element theory are equated (Equations (2) and (24)), with = 0, one gets [9] :
By equating the normal force equations from momentum and blade element theory (Equations 1 and 23), one can obtain:
(which relates a, a', φ and λ, based on geometric considerations) and Equations (26) and (27), the following useful relationships result:
Other useful relationships that may be derived include:
Calculation of Power Coefficient
Has been obtained from each section, where the overall rotor power coefficient may be calculated by the following equation [10] 
Using the expression for the differential torque from Equation (24) and the definition of the local tip speed ratio:
Note that when = 0, this equation for Cp is the same as the one derived from momentum theory, including wake rotation, we get:
Optimized From the analysis of wind turbine design, it's necessary to specify some parameters which have a major effect on power coefficient and keep some other fixed through the analysis as shown below. Angle of Attack
Blade Cross Section
The main parameters for choosing the wind turbine blade airfoil are:
1. Thickness to chord ratio (t/c).
Lift to drag ratio (cl/cd).
3. The intensity of roughness.
4. Low Noise.
Stall condition.
To compare the behavior of the unsymmetrical and supercritical blade cross section for high-performance power generation.
There are two fundamental assumptions necessary to extend the analysis:
1. The flow in each stream tube is independent of that the other stream tube.
2. The forces acting on each blade element are the same as those on the airfoil of the same section, the angle of attack, and effective velocity.
The two-airfoil section selected which has been used previously in many wind turbines as shown below. 
Lift to Drag Ratio
The fox point was to select highest L/D zone for an airfoil with their related angle of attack which is obviously different from airfoil to airfoil depend on the lift to drag behavior. These selected angles were distributed along the wind turbine blade radius to obtain approximate equal lift/drag ratio for each section to optimize the power coefficient. Best airfoil gives high lift/drag ratio at a low angle of attack behind the stalling angle which gives the benefit that any change in wind angle the airfoil will be still working. Equal lift to drag ratio along the wind turbine blade radius reduces the tip loss factor and the blade behavior becomes less noisy for that NACA 4412 perform better than EPPLER 417 in the noise field.
Twist angle
The twist angle is the angle between the plane of rotation of the blade and the elements chord line, sometimes is termed as pitch angle. The Twist angle depends on tip speed ratio and airfoil angle of attack. Pitch angle usually high at the root of the blade and at the tip of the blade to decrease tip loss factor and reduce the noise. From the calculations it is found that NACA 4412 required (0.158 m) chord at (6 deg) angle of attack at the root and (3.75 deg) and( 0.045m) at the tip, Eppler 417 required (0.22047 m) at (2.25 deg) angle of attack at the root and (0deg), (0.796m)chord at tip at the same radius section. That mean NACA 4412 thinner than Eppler 417 and less cost but Eppler 417 behavior better than NACA 4412in facing the wind stream because haveing a less setting angle, as shown in Figures (13) and (14).
Chord length
The most powerful parameter in the wind turbine blade for aerodynamic and structural design, high lift root airfoil to minimize inboard solidity and enhance starting torque. Obviously, the setting angle at the blade root be high and then die at the tip to decrease the tip loss factor and air noise. From the calculations, it is found that the taper ratio equal to (0.2), also found a good starting design point of view. The comparison of the two airfoils chord length distributed along blade radius has been presented in figure (7).
Optimization
From the analysis, it is found that two main parameters that improve the aerodynamic principle behavior of wind turbine blade to capture the wind energy more effectively were the twist angle and chord length, so it must optimize this two parameters using the lift to drag method for twist angle, Schmitz, and Betz for chord length.
According to Betz method, the blade length should become increase thick as it approaches the hub, where the Schmitz method show that the blade length starts thin closest to the hub, reaches a maximum about 13% of the blade length and begins to decrease again.The difference in pitch angle is greatest at the hub of the turbine blade a difference of about 20 degrees at 5% of the blade length. The difference decreases after about 50% of the blade length when the two lines are within a degree of one another since the hub of the turbine with likely consumes the first 10% of blade length. It appears that is a small variation in results regardless of the method. The effect of these optimization methods on the two airfoils performance and the resultant power coefficient and thrust coefficients for the non-optimization case and overall above optimization methods has been presented in figures from (15) to (27), also tables from (7) to (12).
Conclusions:
It can be concluded from the previous analysis, which can behave the further wind turbine design.
1. The main factor has power affects on wind turbine power airfoil section and its characteristic are (Lift, Drag, ⁄ , angle of attack, blade chord length and blade pitch angle). 2. EPPLER 417 airfoil behavior better in turbulent and has a lower angle of attack than NACA4412. 3. EPPLER 417 is more costly than NACA4412 because it's had bigger geometry. 4. Pitch angle highly at the root (43 ) and approximately zero at the tip in order to integrate better angle of attack distribution. 5. Equal Lift to drag distribution on blade length decreases the tip loss and higher power coefficient. 6. EPPLER 417 airfoil has low starting speed a NACA4412 du to optimum lift value at a low angle of attack. 7. Thicker root chord and thinner root chord increase solidity, decrease tip low ration and decrease tip wake generation (noise). 
